Resolution and reconstitution of glutamate decarboxylase from cerebellum.
Brain glutamate decraboxylase (EC 4.1.1.15) catalyzes the biosynthesis of the postulated neurotransmitterγ-aminobutyric acid according to the following chemical equation:L-glutamate →γ-aminobutyric acid+CO2. Hydroxylamine treatment of the decarboxylase at low ionic strength followed by Sephadex gel filtration resolves apoenzyme from cofactor (>90%). Pyridoxal phosphate completely restores activity. Sodium borohydride inactivates the holoenzyme, but not the apoenzyme. This supports the notion that pyridoxal phosphate is bound to the holoenzyme as a Schiff base. Moreover, salicylaldehyde, a reagent which reacts with amino groups, substantially inactivates the apoenzyme but not the holoenzyme. Reconstitution of the bovine cerebellar holoenzyme from apoglutatamate decarboxylase and pyridoxal phosphate occurs in seconds to minutes, which is much faster than that of the decarboxylase isolated fromE. coli. Native holoenzyme, apoenzyme, and reconstituted holoenzyme have identical molecular weights as estimated by Sephadex gel filtration.